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Full marks are not necessarily awarded for a correct answer with no working. Answers must be
supported by working and/or explanations. Where an answer is incorrect, some marks may be given for
a correct method, provided this is shown by written working. You are therefore advised to show

all working.

Section A

Answer all questions. Answers must be written within the answer boxes provided. Working may be
continued below the lines, if necessary.

1. [Maximum mark: 4]

The acute angle between the vectors 3i —4j — 5k and 5i — 4j + 3k is denoted by 4.
Find cos®.
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[Maximum mark: 7]
(@) Sketch the graphs of y = % +1 and y = |x — 2| on the following axes. [3]

Y
~
6-

(b) Solve the equation g +1=|x-2]. [4]
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3. [Maximum mark: 6]

The discrete random variable X has the following probability distribution, where p is a
constant.

X 0 1 2 3 4
P(X=x) p 05-p | 025 0.125 P

(@) Find the value of p.
(b) (i) Find u, the expected value of X.

(i)  Find P(X> p).

[2]

[4]
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[Maximum mark: 6]

1 4
+ .
l1-x x-4

Consider the curve y =

Find the x-coordinates of the points on the curve where the gradient is zero.
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[Maximum mark: 7]

The geometric sequence u,, u,, u,, ... has common ratio r.
Consider the sequence 4 = {a,=log,|u |:neZ"}.

(@) Show that A4 is an arithmetic sequence, stating its common difference d in terms of r. [4]
A particular geometric sequence has u,=3 and a sum to infinity of 4.

(b) Find the value of d. [3]
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[Maximum mark: 7]

Consider the functions f, g, defined for x e R, given by f(x) =¢e"sinx and g(x) =¢ "cos x.

(a) Find
i f;
(i) g'w). [3]

(b) Hence, or otherwise, find je’"‘ sin xdx. [4]
0
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[Maximum mark: 6]

Consider the distinct complex numbers z=a +ib, w=c +id, where a,b,c,deR.

+
(@) Find the real part of z W. [4]
zZ—Ww

zZ+w
(b) Find the value of the real part of
Z —
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[Maximum mark: 7]
1 dx
(a) Use the substitution u = x? to find _[ ERE [4]
x?+ x?
1¢ dx
(b) Hence find the value of —j 3 T, expressing your answer in the form arctan ¢,
1 x5+ xE
where g € Q. [3]
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Do not write solutions on this page.

Section B
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Answer all questions in the answer booklet provided. Please start each question on a new page.

9.

L

[Maximum mark: 24]

The points A, B, C and D have position vectors a, b, ¢ and d, relative to the origin O.

It is given that AB = DC.

(@) (i) Explain why ABCD is a parallelogram.

(i)  Using vector algebra, show that AD = BC.

- - -

The position vectors OA, OB, OC and OD are given by

a=i+2j-3k
b=3i—-j+pk
c=qi+j+2k
d=—i+rj-2k

where p, g and r are constants.
(b) Showthatp=1,¢g=1 and r=4.

(c) Find the area of the parallelogram ABCD.

[4]

[5]

[4]

The point where the diagonals of ABCD intersect is denoted by M.

(d) Find the vector equation of the straight line passing through M and normal to the

plane I1 containing ABCD.

(e) Find the Cartesian equation of /7.

[4]

[3]

The plane 17 cuts the x,y and z axes at X, Y and Z respectively.

(f) () Find the coordinates of X, Y and Z.

(i) Find YZ.

12EP10

[4]

|




=

-1 - M18/5/MATHL/HP1/ENG/TZ2/XX

Do not write solutions on this page.

10.

11.

[Maximum mark: 14]

The function f is defined by f(x) = ax+b ,forxeR,x# _ﬂ_
cx +d

c

(a) Find the inverse function f‘l, stating its domain.

2x —

The function g is defined by g(x) = 23, xeR,x#2.

(b) (i) Express g(x) inthe form A4 + where 4, B are constants.

x—2

(i)  Sketch the graph of y = g(x). State the equations of any asymptotes and the
coordinates of any intercepts with the axes.

The function # is defined by A(x) = Jx , for x>0.

(c) State the domain and range of 4o g.

[Maximum mark: 12]
1 +
(@) Show that log ,x = Elogr x where r,xeR".

It is given that log, y + log, x + log, 2x = 0.

(b) Express y in terms of x. Give your answer in the form y = px?, where p, g are
constants.

The region R, is bounded by the graph of the function found in part (b), the x-axis, and the
lines x=1 and x = o where o> 1. The area of R is +/2 .

(c) Find the value of a.

[5]

[5]

[4]

[2]

[5]

[5]
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